Nigeria ranks among countries with the highest burden of malaria. In an effort to achieve the aim of the Roll Back Malaria Programme of scaling up ITN (Version 11. Stata Corporation, 2009 
INTRODUCTION
Malaria is a parasitic infection that causes so much morbidity and mortality world-wide and is of great public health signifi cance ,especially in poor regions of the world, such as in Sub-Saharan Africa. Globally, about 3.3 billion people are at risk of malaria infection and it is responsible for between 300 and 500 million infections each year with about 1 million deaths (World Health Organization 2008; World Health Organization 2002) . Sub-Saharan Africa accounts for 90% of global malaria cases and most of the cases occur among women and children (World Health Organization 2002) .
World Health Organization ranked Nigeria, a SubSaharan African country, fi rst among countries with the highest burden of malaria, on the basis of malaria incidence and mortality rates. Malaria is endemic throughout Nigeria, where it accounts for about 60 percent of outpatient visits, and 30 percent hospitalisations (Federal Ministry of Health and National Malaria Control Programme 2009) .
In view of the malaria statistics mentioned above , it is therefore imperative that appropriate measures are needed for its prevention and control. Presently, Insecticide Treated Nets (ITNs) are one of the main tools in use for combating malaria, along with other interventions such as prompt and effective treatment, use of intermittent preventive treatment (IPT) among pregnant women and spraying houses with insecticides. Pyrethroids are the insecticides in ITNs (Centers for Disease Control and Prevention 2012) and the largest manufacturer of ITNs in Africa is AtoZ Corporation, in Arusha, Tanzania. Insecticide-treated nets are effective in reducing malaria-related morbidity and mortality and it is estimated that they reduce child mortality by 17% and clinical episodes of malaria by 50% among users (Roll Back Malaria Partnership 2005; Lengeler 2004 Grabowsky 2008) . This is all in an effort to reduce global malaria cases by 75% from 2000 levels and to reduce malaria deaths to near zero (World Health Organization 2010).
The initial strategy for ITN distribution targets the vulnerable groups (pregnant women and under -five children) while the current strategy targets all at risk individuals of all ages and population groups (mass distribution). In Nigeria, the mass distribution is supplemented by routine distribution through antenatal clinics.
Despite the global efforts of the Roll Back Malaria Programme and its partners in distributing ITNs, the utilisation of ITNs is still low in many malaria endemic countries of African like Ghana, Nigeria, Senegal, Zambia, Kenya, Ethiopia and Democratic Republic of Congo whereby usage of available nets ranged between 15-50% (Ndjinga and Minakawa 2010; Githinji et al. 2010; Baume & Marin 2007; Baume et al. 2009 ). For example in an interventional study in Kenya, ITNs were distributed to all households but it was found out that 30% of the distributed ITNs were not used the night before the study and the main reason given for non use was that it generates heat (Alaii et al. 2003) . Another example is in Niger Republic, where only 33% of available nets were used the night before a survey (Thwing et al. 2008) .
As noted by Baume, Reithinger and Woldehanna (2009) , there were only few studies that explored reasons or factors associated with non-utilization of ITNs. Pulford et al. (2011) conducted a review of the few published literature on reasons for non-use of available mosquito nets and the following reasons were mentioned by non users "Discomfort, primarily due to heat, and perceived (low) mosquito density were the most widely identifi ed reason for non-use. Social factors, such as sleeping elsewhere, or not sleeping at all, were also reported across studies as were technical factors related to mosquito net use (i.e. not being able to hang a mosquito net or fi nding it inconvenient to hang) and the temporary unavailability of a normally available mosquito net (primarily due to someone else using it)". To achieve the aims of Roll Back Malaria programme, the Nigerian Federal Ministry of Health and NonGovernmental Organisations distributed ITNs free of charge to all age groups in many households in Nigeria, especially rural areas. However, several factors were associated with non-utilisation of the freely acquired ITNs. This study was therefore conducted to assess the factors associated with non utilization of freely acquired ITNs among residents of Gimba village, a rural agrarian community in Soba Local Government area of Kaduna State, Nigeria. A rural area was selected for the study because globally, rural areas are a major challenge for disease control. Thus, understanding such factors from a rural setting is important for successful malaria control.
METHODOLOGY
A cross-sectional descriptive study conducted during community diagnosis posting of fi nal year medical students of Ahmadu Bello University, Zaria, from 25 th June 2012 to 20 th July 2012. The study was conducted in Gimba community, a rural settlement in Soba Local Government area of Kaduna state, North-western Nigeria. It is located between latitude 11.00 to 11.06 N and longitude 7.54 to 7.58E. It is 30 kilometres from Zaria town. The village has a total population of 4,160 people and one primary health centre (Department of Community Medicine 2012). Farming is the major occupation and the farmers use a cheap, locally made, unpatented , organophosphate pesticide formulation called "otapiapia". The effectiveness of this mosquito repelling pesticide is questionable since its chemical constituents is unknown (PAN 2007; Akunyili 2007) . However, occasionally, it may contain some concentrations of Dichlorvos (Musa et al. 2010) .
All household heads in the community were interviewed (total population study). Data was collected by fi nal year medical students using a structured interviewer administered questionnaire in which respondents were asked about their socio-demographic profi les; household malaria preventive practices such as mosquito net usage and insecticide use; household practices regarding treatment of presumptive malaria like place of treatment and cost of treatment. Repeated visits for questionnaire administration were conducted to households where the head was not met at fi rst or previous visit. The questionnaire was pretested on 42 randomly selected Household heads in Yakasai Village, a community with similar characteristics with the study area.
Malaria knowledge was assessed by asking 13 questions related to the causes, symptoms, prevention and treatment of malaria. A score of 1 point was assigned to each correct response and the maximum possible score was 13 points. The mean score was 7. Respondents that scored points below the mean score were considered as having poor knowledge of malaria while those that scored points above the mean score were considered as having good knowledge of malaria.
Malaria risk perception of respondents was assessed based on 9 questions that explored respondents' perceived exposure to malaria; their perceived susceptibility to it and their perceived severity of malaria. A score of 1 point was assigned to each correct response and the maximum possible score was 9 points. The mean score was 5. Respondents that scored points below the mean score were considered as having low risk perception of malaria while those that scored points above the mean score where considered as having high risk perception of malaria.
Appropriate entry permission to conduct the study was sought from Soba Local Government Area, Kaduna State and from Gimba community leaders. An informed verbal consent was given by the respondents. Ethical clearance for the study was obtained from Ahmadu Bello University Teaching Hospital's ethical committee. After the data collection, all completed questionnaires were checked properly for any error and edited. The data obtained were cleaned and multivariate logistic regression analysis was done using STATA (Version 11. Stata Corporation 2009) . The association between variables and non-use of available ITN was evaluated using relative risk regression. Adjusted estimates are not presented because there was no differences between unadjusted and adjusted risk estimates, which indicates that confounding by the measured variables is unlikely to be biasing the results. Results are presented in tabular form.
RESULTS
A total of 686 (100%) questionnaires were returned within the period of the study. Responses were received from all the 686 Household heads interviewed. The ages of the respondents ranged from 15 to above 92 years.
As shown in Table 1 , 32.1% of the respondents were aged between 30 to 39 years. Most of the respondents (69.7%) were farmers; had only Quranic education (57%); had only one wife (56.1%) and between one to fi ve children (54.2%). As shown in Table 2 , majority of the households (81.8%) own a mosquito net. Out of this proportion, 32.6% own only one mosquito net while 44.6% own only two mosquito nets. A majority of the households received the nets free of charge from hospitals or NGOs. Only 13.7% purchased their mosquito nets from either health workers or market. Most of the households that own a net (66.9%) claim that a member of the household slept in a net the night before the survey. Other methods used in preventing malaria include use of a locally made pesticide "otapiapia" by a signifi cant proportion of the households (32.9%). Only 10.6% of the households use modern insecticides, while 20.7% of the households do not use any method for malaria prevention (excluding mosquito net use).
As shown in Table 3 , There was a statistically signifi cant association between the following and nonutilization of freely acquired ITNs: (1) Farmers were 1.2 times more unlikely to use freely acquired ITNs compared to non-farmers (95% C.I = 0.78-1.91). Instead of ITN, some farmers (32.9%) use "otapiapia" a cheap, unpatented, locally made pesticide for controlling mosquitoes. Household heads with low risk perception of malaria were 1.08 times more unlikely to use freely acquired ITNs compared to those with high risk perception (95% C.I = 0.94-1.23). Pregnant housewives that do not attend antenatal clinic were 2.13 times more unlikely to use freely acquired ITNs (95% C.I = 1.82-2.86) compared to those who attend antenatal clinics. Household heads that have no formal education were 1.57 times more unlikely to use freely acquired ITNs compared to those who have formal education (95% C.I = 1.06-1.98). Household heads 
DISCUSSION
A signifi cant proportion of the respondents (43.2%) had no formal education. It is due to the low primary school enrolment in the northern part of Nigeria. For example, as of 1975-1976 when most of the respondents were of primary school age, the proportion of primary school enrolments in the Northern Nigeria was just 26.5%, while between 1985-1986, it was 34.3% (Yakubu 1996) . This low level of Western education could have contributed to the non utilization of freely acquired ITNs some among respondents.
The average number of children per household alone was 5. This puts the average household size in the community above the national fi gure of 4.6 for rural Nigerian communities (NPC and ORC Macro 2009). The possible explanation for this is that some of the respondents have more than one wife (polygamy) because the respondents were predominantly muslims.
In regards to ITN ownership, majority of the households claim to own an ITN (82%). However, in a large proportion of the households (40.8%), no household member slept under an ITN the night before the survey. Statistical analysis shows that several factors were responsible for non utilization of the ITNs like being a farmer by occupation, having low risk perception of malaria, having poor knowledge of malaria, non-attendance of antenatal care by a pregnant housewife, lack of formal education by respondents, and possession of only one ITN by a household.
The possible explanation for the above fi ndings is that farmers tend to use "otapiapia" instead of ITN probably because they feel more comfortable sleeping "freely" without a net over their heads since ITN use was associated with some inconvenience (Toe 2009 ) and discomfort (Njoroge et al. 2009; Klein et al. 1995) ; or they are familiar with the readily available otapiapia and have more faith in its effectiveness than ITNs; or they have shortage of ITNs per household since majority of the households (77.6%) own either one or two nets while average household size was six. Another possible explanation is the relatively high cost of modern insecticides like Raid, Baygon, and Sheltox, which cost between N400-N1000 (US$2.6-US$6.5) while "otapiapia", which is packaged in small transparent 5-10 ml bottles, costs between N20-N40. This is not surprising, considering the economic status of the household heads. This could explain the higher proportion of respondents that use "otapiapia" in the study area as compared to the 10.6% fi gure obtained in the urban city of Makurdi in Nigeria (Jombo et al. 2010 ).
Low risk perception of malaria among respondents was another reason for non utilization of freely acquired ITNs. This fi nding is similar to that of Chukwuocha et al. (2010) in Imo River Basin, Nigeria, where low risk perception of malaria among adolescent girls was associated with non utilization of ITNs. Poor knowledge of malaria among respondents was another reason for non utilization of freely acquired ITNs. This fi nding is similar to that of Adonga (2005) in Ghana where poor knowledge of malaria was associated with non utilization of ITNs. It is also similar to fi ndings of Pettifor (2008) in Kinshasha, Democratic Republic of Congo, where women with secondary or higher education were 2.8 times more likely to use an ITN compared to women with less education . However, it is contrary to fi ndings by Natalie et al. (2006) in Ghana where greater knowledge of malaria was not associated with improved ITN use. The possible explanation for this difference in fi ndings is the different geographic and epidemiologic settings of our study areas.
Non attendance of antenatal clinic was another factor associated with non utilization of freely acquired ITNs by pregnant housewives. This fi nding is similar to that of Chukwuocha (2010) in Imo River Basin, Nigeria, where pregnant women that do not attend antenatal clinics were unlikely to use available ITN. One possible explanation for this is that health education on malaria and the importance of using ITNs are delivered at the antenatal clinics during health talk sessions. Women who do not attend antenatal clinics will therefore lack the awareness and motivation to use an ITNs. Moreover, ITNs are distributed freely at antenatal clinics to encourage use.
Lack of formal education was associated with non utilization of freely acquired ITN. One possible explanation for this fi nding is that formal education enables individuals to better understand a disease, its dangers, susceptibility to it and to take necessary preventive action against the disease. However, on a contrary note, the fi ndings of Pettifor (2008) in Democratic Republic of Congo revealed that education was not associated with ITN use.
Owning only one ITN was associated with non utilization by households. This fi nding is similar to that of Tchinda (2012) in Cameroun where lower household number of ITN was associated with non-utilization. One possible explanation for this is that the issuance of only one ITN to a large family(coupled with the absence of a sensitization campaign) may likely underplay the important role of the ITN in the minds of the recipients, thereby resulting in non utilization.
One limitation of the study is that it assessed non utilization of ITN for a limited short period of time: night before the survey. By so doing, it excludes regular nonusers of ITN who only happen to use it the night before the survey. This might affect the statistical signifi cance of fi ndings.
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